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)V ^ i-b"nU;k, 1 - X 4 S Y ^) )V ^ l , 2, 3, 4--rh7bKn- 
2-'<y^yU-;P-. 1, 2, 3, 4--fh^tKn-l-^yy-;W. bFn 
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57, -J:r.^/l'rS.yj<i~fVy3i—fU:fj}V7f. — fU:^^>'$5i:V^l--^ S ^ Y V /V 
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n C3, 4-d] bUS>>">'-4-:t>' 

7 . E ^ ± W ^ § n ffl #: , ftlj ^ij , # M 4 ii M ?r'J i: if ^ If 1 la tfe 
9 . IS * ± IT § S ^ ffl . ffij ^iJ . # IR M 4 M JS? ?riJ ^ it * If 3 IB tfe 

10. mm±ffm^tihis.i^. mm. ^^mtfzi±»mmt^t,zm^m4i^zmm 
CD it^m ^ ^ ^ X' ^ m.mm.^'m . 

11. mm±ffm^titmi^. mm. ^mmtt^ammm t i^^zmi^m 5 izam 



12. mm±ffm^tii>is.i^. mm. ^^m t fzi^umm t ^izm^m e iznm 

13 . Pf ?L ^ if^ i3 V-i T cGMP - X 4^ X X T- 5 - -^f ffl W Sr * -r :^ a T- ^> T 

14 . 11 fL i !^ v-^ T cGMP -ir^x:it^i^:iix^y -■^'mm^^fz-tumTh-ox 
. ^^mcomsm 2 izmmcD^t^mimsi^mi.zis.^i- h ^ t ^ ^ ^x'f&hjfm 

15 . W ¥L ^ 1) is v» T cGMP - :^:^jJ^i>"x;2.7^7--ir'Pl»S-m/i-r:tra-C3fc'5T 
. *S&»Oit*II3(^EK^0^^!f^!J^H^iB^!H^fc^-^■f-|.^i:S:-i•^-CJi!4S:r& 



(5) 



iRflST 11-501923 
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cob^y'a C3, 4-d] byai^'y^^^LTv^l.. 



OH 




(10) !RflS¥ 11-501923 

^ , mmr fvm . 9 jv^jv^^ t f n - fg m r /p- ^ * , 
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5 y n C 3 , 4 - d D b U 5 V >- f -1. , 
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C 3 , 4 - d ] b U 5 i^' y 



(11) 



iRflST 11-501923 



t t T V> § , 

B,^Wj iz^^^ tlX h con ^ 1 - -<y7"nh°;l^-4-b F:n^j^-6--7i 
:^ /Hf 9 V n C 3 , 4 - d D f U 5 y f S , 
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h tC j; 0 J . Med. Chem. 1968 , 
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■Q h ht^t.tz\,i 2 - , 3 - t t < 4 - b° y /L- T- & "9 . <! <1 f X , Y i I/" Z 
JiMTtt^ (1)** ; (2)K*1: 1 - 6 «7)ffi^T;l^^;P ; (3)^n o ^' >- : (4) b K n 
i^)V ; {5) I e <n fV zx ^ (6) -ha ; (7)r5y : (8)NR' R 

T- if> -5 T *S i D ( i ) r 5 y C J; *9 . ( i i ) ^ ;p * y y J; D i> L < ( i i l ) ^ 
mm 5 7 cr, ^ x:t T ^ )V l,Z X ^ ti ^ ^ t i}^ $> ^ i&MT )V ^ Jl- ; (9)X 

;l/ - ;W ; ^ {i ( 10) - SOj N R ' R " ( d d T' R ' i: R " « mi ^ 
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<7)*[Jffl^|g^K«S^±fffiMr;l^df;p.tcJ; Oa^^Sitfc 3 - . 4 - t L<{± 5 

- y ^ -t y U ;P . 2 - ^ X - ;U , S {i 3 - j: ;1, * I, ) ; 4 /^^ {± E ^ ± 

^ J (D^t-^^it c-GMP-PDE V la W VS 14 * * -r S i t W L 3t CO T' . ^f>^-^ti 

J:Z/Xtfzii^SkKcr,'i^miZ^m'C-hh. 5^ I to -fl: ft «S . ^ h k - h t ft ffl 

R 3 i> i V X ± IB -C- S « t ;t a T- S) 0 ; L T 
R ^ i/^ y j:. — j]^ X' h ^ : t fz iiiSim T /V zi ^ ^ b F n ^ 5^ . ^ ;t/ ^ ffi 

T;i^^;ux;p:^-;PT5 y. 'Jmmr fVT ^ j - i^mr )V ^ )V - y x. - )Vfj 

=~ )V ^ ^ iy i5 XXf I - -i 5 y y- U ;U <b iSc i D a a 7t 1 ffl 3 fll <7) |5] 

2 - f S W fi R s ± IB CO t (50 JD X. T 2 - . 3 - L < <i 4 - b 'J . 
i-bn!;;i^, i-0-X-<5^y'U;k. i, 2, 3, 4-7^h9bKn-2- 
^yjfyU-^t^. 1, 2, 3, 4-T-h5bFn-l-^yU^/P, bFo^S/ 
. 1 - a ^ y ij . 1 - ffi a r ^ ;k - 2 - b n U /l^ . 1 - b 7 y' U ;P . ffi m 

ffl ffl >>: «g M « Jg ^ ± -c fi T /i- ;k t J; 19 a it s ix 4 - ^ y ^ -9- y ij ;k , 
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R^ifi y —Jl'T h ^ : t tlit y< h ^ . bKu=3fi^. :f! J]^ ^ ^ h ^ 

, 2 - ( 4 - ^ 7f^ y - ;l- ) X b ^ , 1 - ( 5 - ^ h y y" U Jl- } ^ h ^ >- ^ -J 
i~ )VT i y . V ^) y )V :^ V3 i~ )V ^ — 

-iv^^i^ni.:/! - A ^ t^^hm "9 a if i m ~ 3 ii <7) |5] — t 

f ^ -I. ^ I: (i: R s {± ± IB <7) t to JP ;t T 2 - . 3 - L < {± 4 - b" y n . 1 
-b°ny;l^. l-'<.yX-<S^'yj;^. 1. 2. 3, 4-T-h^bh'n-2--< 
V ^ y y - ;p , 1 , 2 , 3 , 4 - 7^ h ^ b K a - 1 - ^ y U ~ ;^ , b K u ^ ^ , 
1 - -< 5 ^J'" y U , 1 - ^ ^ ;k - 2 - b a y ;P , 1 - b ^ y U ;k , 3 , 5 - i^' ^ 
^ - 4 - >f y -If V y . 2 - ^ X /t- . t. fz\i 3 - ^ - }VX' t> h 

M ST ^ L 3t I (7) -ft 155 {i . R 1 n ^ y ^ -C D : R^ti^x.i-/U 

X h ^ ; ^ L T X *3 J; t/^ R 5 ± IB T- S a L ji D T' ^ 4> CO T' S) S „ 
* % Bj £7) » ^ L vMb !^ a « . 

l-i^i?n^>'f-;^-3-xf-;t'-6 - (4-^b^i^7x-;l';'<f-;U) b5 
y cr C 3 . 4 - d ] b° y 5 i^' > - 4 - Tj- y ; 

l-i/:^'a^y^;^-3-x^;^-6 - (4-bbo^i^7x^;p^-?-;k) b 
5VnC3, 4 - d '} \z° V ^ -J y - 4 - :^ y : 

l->'9u^y^}V-3-:i:~^)V-e - { y :^ - fl- J< ^ ) b^yn C3. 4 
-d] by5i/>'-4-:t>-;*3a:t>' 

l-S^:7a^>'f-;I/-3-xf-/t,'-6 - (4-TSy:7x~;l/^^;^) b^y 
aC3, 4-dDby$yy-4-:ty 



(19) 
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* SI BJ {i 1 3t , mwi^'mt,zii\.^x cGMP - 4^:3?.4^i^'xAx9--fe'|5l 

* ^ {4 IS C ni ¥L * U *5 T ^ ^ *5 J: ?/ / S {i Jfll E * ^ t- 1. :^ ffi 

* % ^ , Df ?L ^ ft T - b 1- - Mi ^ ifS tt * it Ik i {4 a ^i-^ $ ^ 

-Jimx- $) X . ^ 1 co^t-^^co^^M^: . - h u - h mm ^ ^ if r ^-^ ^ m ii^^ 

* 56 Hj M . m?i^m iz a X m'\:-m. o -o ssL^'L-^^ts ^t/'L^mmmi:^^ 

hijmx-h -yx . ^hu - h tmrnix . ^ i co^t^mco^^mi:mii±'^ 
i,zis.^'t h ^ k ^^^X'l&h:l^ml,zm■t ^ . 



■c # s : 



m^tii>iftit'i,. ^^mii^m^ commit ^r/ ^ti CO m-^m^ -^-^^ ^ t mm 
•t^^x'h I . 

-f- ^ m 0 t (4 ^ K ^ M 7K * IS ^ K » L , o -C 

i-iV ^ ^.i-jV ^ r a e ;k , W V r n t ^l- , n - y ^ ;k , sec - y ^ ;u i: ^ ^ 



ma 
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h^i^ . rn*f=3ri^. -fVTod^^i^, Y h ^ =y . sec - h ^ =y ^j: k' iis ts . 



;^ ^ - A A 




. ifi S ^ a , M X {f b° y >- CO # It T . j; D » S 5: . ;c {f n 

S t g m § ^^ ^ n y H ( ^ X ' {i ^'M^ y >- , *f t L < <i * -C ) f ^sa 
at. I V£7) ;^ ;}^- -)f 5 H 2r # ^ , S> {± , 31 ^ 5^ M . M i. K ^ ^ 71^ ^ 
iUATS.¥ (DMF) fpcommco^ R sCH^COOHcT)® t {i ^ a O ffi 

nmu. mm CO urn. m tiiTiim^ti- h u ^ a . i5 ^v^mmcom^^^m-^m . m 

;t{i"N. N' - :^ ?V ^ )V -J 5. y Y — /V CO ^ ^ . ^ ll<r> 5 - T 5. y - 1 H 

- h° 5 y - - 4 - ;k d^' ~ h V JUT mm-t h i i: J; 0 . ^Wcoit-^m^mm 

-t ^ ^ t ti^X' ^ ^ . }k^^x- . ^I'ico^ ;u:r:^v ^ V i . mmco&m. m ± l < a 
* it -ft -^ h y A . ± fz i± i- h ^ ^ h ^ ¥ co^^r X . mm. mtif^ii. 



(2 1) 
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M'^m<r)m}^tx'<Dmmcoi^mx'. ii m k -fb * s t- a l t . x - c h 2 

S>.g>V^{i, X - C H 2 - X' h ^ ^ I 'it-^ % it X ^ ~ B ^ ^ ti h X 0 ItZ 

Lx mm^ ^ ^ b ti^x^ h : 

A B 



mmcomj^.txcr>mmco'i&mx'. comm^zmm^irti 5 - r ^ y - 1 H-e 
7 y - /i- - 4 - /V ^" ^ -9- s K . n xx/^Mmcr,^\iicr,mm izmm^ tLfz:!^x^ fu 

( Rlti&mr JU^ JV- . ST i L < {i: ^ ^ ;^ i 5t X ^ ;k T- $> ) X L . X *i 
t L T ilH S -r i ^: *i T- ^ : 




V 
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7;^- A C 




. 3@ s ^ « « . M ;t N - ^ ^ ;p - 2 - e n u y y T- . sot: ^> ffi ffl 

i§ ^ <7) T' CO IE H CO ^ S T- . tJt L < ii. 150'C — #5 160°C cO tS ffl cO :^ S t- . 

-f-^^^ytf5VnC3, 4-d: tfUS>''>'-4-:t>'Srt#-l., iJsiV^fj'jVI 

I CO -f t 2r , ji fij CO a , 01J i H' COs 4 {± * ^ -ft h 'J A CO # ft T T . ® 

S ^ , M ^ «■ i^' y ^ ^ -i- T S K 41 T' . 0 ■>€ :^)' ^> M ?S 4 T- (75 ffi III 

c7) ^ JK . i<j CO ii a ^ ^ ^ /i^ -fb ?f!i . m 

b° ^ V a C 3 , 4 - d ] b° U 5 i^' >- - 4 - ^ y ^ # i t *^"r- ^ -g> , V ^ t- Jli V I 

I I CO -fL IS!) ^ . jfi a =5: « s W i. {f a n ;h ;U A 4* t- . *t S »a co ?S « f . jit *J O 

a^^K-fiiStj, Mi. {f m - n cf^/p^^ i^^msK-cjsaa LT , seixcoe- ( 

^ /t- X — ;k ) f ^ y" n C 3 , 4 - d ] e U S i^" y - 4 - :t >- Sr # S <! t 
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ffiTT, mm^ii^ ^mi9o ^ x- <7) mm co u mx- . is-^ l < limiio x:--mi9o 

°CcoKH<0?a«-r-. 3ii*JcO5»;XcOR6NH2^»#:4fc(±3iiS'J«0R6OHi^»#:-r- 

mi^(r>mT fuiinm-t h y y ~ fummi^^ ^ . *;i/AT;i'Th h'i:^/® 
mr JUT ^ yx(^r V ~ /v-mmi^comman m-t ^ =Ji&mT /v^ f\^r ^ y ^ 

#1 ( 1^4) X fi-CHj- -C-fc ^ L T R6{iOH-C-$) I.) c7)^)lil{±^{S-rS^S^l^-h 
^ ;t . ^ CO U — h ^ }!K\>^ X 1 - T -t i- -i ^ifY-fl'ttzi±li°^Y-fVX 
mm^h b . Xtt^-CH^-Th K) ^ LX R^ti^ 1 - ^ i U JUtfzit 1 - yY U 

iixh^^t-^mi^t . ^ h ^mmi^comMMTtitM ^ T i y i ^ t . 
y y it&mr ^ :x - X CD r ^ y <D :x - it iiM m-t ^ &m.r ^ 

jl-XjVTi-^yr ^ V i: . ^ LX m-^M . m tti N , N ' - :fj /V7f. -jU'J ^ ^ y 
Y - iV- CO ^1±T X CO y :ii y ~;um<Dmmmi±Mli^-t^:^x^}Vi:^t^ » 

^ 1 c^it^'ma . mmum <^ mm b mn M m CO mm CO m :ij X ^ m 

xhK) . mmmti^^^mc^mmf^xh ^ . mntamn. m Lummiz-mmm 
^j:mmxh*) . m'mmmb Lx^mmcommi±m~t ^ izummmcomm b:^mm 
t^Lv>. mnM^imm^^coi,zmut z b<^)x^ ^mb Lxii. wt l <ii 
. mmmm t iti^ ^ h b Km^t'^m^ ix ^ ^\:^ ^ h CO . mhmcommR^z 
ti^^xm^^yti^mm±i^izttnmMWxhhmt:^thijcoi)^mif^ti. ^co 
isa. mmm^m izm^ CO ^ ^^j: m^is- . m ^ ^ y i>zm^ :i b <ot ^ h mi^m iz 
j:-:>T«^;bii*v^. ^ ^ mm-f ^ i,zm L X it . mmi^mmm. tfzitmm 

M ^ y? H-MM , h >v:r. y X /U7i~^ ym^^ . ^ ^ y :^ y Mi^ L < ii^? h- y 

m & ^ m s> CO timm X h ^ , tij^t^^t/^ h . :^^mcomm\Hcom(om^^j:m.m 
±¥f^m-^tL6Uii. fuc^mmmis ix/^mmti-^%i^it6 i^coxhi . urn ^ it 
^^comnmmit'^m^x' + ^'jk^c^^m^miz i: >omm^ti?> . ^c^^a^g 



(24) 
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^ixhinK i ix t RB ^ $ ix =5: o S tt -ft <7J E m ± It g ^ ix ^ *s *f i L 
S # Jn {4 ^ T * ^ tfo *S H 1^ T- -1. « ^ T tfO K # JD K . ^ {f » M S 



{± |B| ^ £0 y> ?g JS; § ix 


















^> fL ^m^. CO J; 






S £7) ^ ^ ^ g #: ^i- 43 PbT ^ g!<: ft ^ 


LX (^^pJiM^ix^^ 




T- * -3 T , ^ ffi 


















5S;ii«oiiSl:S^§ix/s5- 


r 5 y - 1 H - t° 5 y 




- 4 - :^ - 


h U 




tiCVcoifiStiKmStx/SS- 


Tsy-iH-t^v 










- ;k - 4 - ^ ^ S K , 


L^-rtL — *n 't- 


$, 


0 ^ Lx mm^x 


BE ^ 




^ )|R t J: ( i. {±'1994^ 3 n 


is B% It Hilt It m 


5, 


294,612 -^BJiffl* 


* # 


m. 




T * M » 4> ffl ^ a 




^x^ ) mm^i, z 




X 


# ^ . it « * BJ as » CO n 


m mi,zMm^ tifz^ m 


l>Z 










N 





t i D * (4 * W » 4* O SIM 0!l t IB tt CO ^ JiR t i K) MU^ ^ Z t ^ X ^ . 

mmm.i^m-5fy6mi3Xt/mm'7i-mmcooibcni':)tfziimm.(^:fjm^zxDm^L 

. ftJE?g^^i?nvh^^7^ - ( HPLC) S3t{4^ffi-?Kffl^avh^^7 ^-(G 
S i COt'{±^ o :^T<?5ffiljS (m.p.) {±Sft« ( "C ) X ^- L ^ K . * Ifl IE CD ffi T- 
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mmmi 

(a) 

7jC 4^ t A ix !t tf y >- (100 ml ) tf «0 1 - o >- f- ;^ - 3 - X f- /P- - 5 
-TSy-lH-e^y — ;P'-4-;iir/k^'::ihU;t^ (8.2 g, 0.04 t/U) (7)Jt# 
7 i - r -fe a 'J F (IO.6111I, 0.08^;k) 5r 204>rHl tCiS D ?ilT?3S 
Jn L 3t . K ift U & ^ to 4^ ffi T' 2 1^ pa M JH^ t , <X T- S aa T- - ft Jl Jf L . K 
^tfT^^^^SL. ^ ^' n n 4^ A ( 200 ml) J: 7j< ( 200 ml) (D^iZ-^M 

S-ttfc, ^TliJi^^iltL . MJE^iiffi t -C^^ . ^ O ^ ^ ;k , >- 

/ X - -r ;K1/1) Sr ffi -5 T i§ m $ -It v 'J ^ 71^ ± T' <7) ^ 5 A ^ o v h 5 

8.3 g ( 64% ) c0 1-v:?^a>^y^;l--3-x^;^--4-v'ry-5 - (:7x- 
4^" X r 5 y ) - 1 H - b° ^ V - ^ » „ 

(b) 

1 -i^^u^y^)V-3-:si^}V-A-i^ry-5 - { y x. — )V "f- )V :^ )V 
— )Vr^/) - 1 H - t° ^ V-ZU (2.4 g, 7.45 'J ^/k ) . X. ^ J — )V (100 ml 
) . 30%H2 02 ( 4.5 ml, 40 5 'J ^ /L- ) . NaOH (0.3 g, 7. 5 S U ^ ;k ) J: ?/7j< ( 
10ml ) to ?1 U ^ ^ ?a T 1 B# jl if L . ?^ T- 1 B# PhT il S ii- >t . jB JD <7) 30% H2 
O2 (2.5 ml) sasStlL. iS^ifU^KtcmP^SM^-ti:/::, M^^X-mUim^L 
. ^?^^7K (25ml) tPK (3 ml) X'^mh. ^m. h i-zM'^mm'k W 1^ X K) u 
* L . TKT'iJt?^ L . ^LX4Vy°unj~fVi)-i^mm^nLX. m^m^^nh LX 
, 0.79 g£0 1- i/^P^y^;U-3-x^;l^-6 - {yx.— b'^Vo 
C3, 4-d] h°US>^y-4-:t>'. m.p. 175— 176 "C^'i^fz. 

<!K(^ i: 0 {zLx ^^m^trnm-t h ^ h %>x-^ h : 

b U A ( 2. 12 g) ^ 3^9 y -)V (145 ml ) t,zmt^L . ^A^^X ^ :ihZ I - 9 

o > f- ;W - 3 - X /I,' - 5 - r S y - 1 H - h° 5 V" - - 4 - Ttf /L- ^ S H 
(10 g, 455y^;k) , »:t:7xX7P@^Kxf-/k (2.8 g ) ^sSJnL, RjtBM-^ 

N HCl ^Mttz. ±^'m'kpmiz X ^ Um'L . i^l!x^;^*^4,S*SatT. 10.5 



(26) 

2 g ( 73% ) (7) 1 -i^^u^yi~)V-3-J:.i~)V-b- 
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( 7 j: — ;>< ^ ) b° 7 



yoC3, 4-dJh°lJ5>^'y-4-Jry^ fz , 

II MM 2 
(a) 

*?&4't:iAix^^ 1 - 9 u ^ )V - 3-y3u-)Vy^^)V- 5 - T ^ J - 1 H 

- V ~ )V - A - :^ )V iT^ =~ Y ^} )V (2.3 g, 8. 65 U ^ ) , CHCI3 ( SOnl ) H 
j;UfeiJj^>' ( 20inl ) c7) ^ JiS , CHCI3 (10ml) <T) y — )V T ^ )V 9 U 
y h' (2.3 ml, 17.25 ^ )V ) (r>mW.^ 20^^ "9 W^M Lfz . R iS ?i ft S: * 

4^ T- 3 B§ H ii # L . -C- ^ ?a T 2 1^ Pal it J¥ L . K S 4j -C- ?t « * ^ * L . ^ 
a* CHCI3 (100 ml) h 7X (50ml) c^Psltii-iES-lt. ^r««^^StLfc» ^mM 

t LTl.l g (88% ) CT) 1 - yjyp^y-^;!.- 3-7x-;l-.X-^;t^-4 - >-ry 

- 5 - ( 7 X - ;>< -j- ;» - r 5 y ) - 1 H - b° 7 y - . m.p. 166—16 
8 'C^ntz . 

(b) 

j:.^ J ~}V (30ml) f^t(7)l-=yifX3^yi-)V-3-y3.~)V:;ii-)V-A-i^T 

J - 3 - {y:x.=~iVy^^ivf]ivifs=~iVT^j) -iH-e7V-;P(i.i g, 2.8 

5 y ) <r>ff,^<^mW,^Z^ 30%H2 02 ( 2. 5 ml) , t ( 5 ml ) L ?t NaOH 

(100 mg ) ^mn\^fz. R jnS M ^ ft ^ ^ ^ ® T' 1 1^ ThI m # L . J^: T' M S 1 

a . m ± 3 . 5 B# Jff Sft t . « a ^1 ^ S S T- - Bft M t , M J55 ?1 ^ 
ft^SiffiL-Cieia-tJ:L46. 7j< (25ml) t CHCI3 (50ml) <Ti^\,z^m^ ^fz , 

e ^ ^ St L . * ffi * -c ?i «s L . m^-^km.^ A V J ~ )v is- h^^n\t^ . 

234 mg (22%) gp l - Xi ^> ^ )V - 3 - y :s. =~ )V ^ )V - b - { y s. )V ^ 

b° ^ y □ C 3 , 4 - d 3 h' y 5 y - 4 - :t y , m.p. 204—206 °C ^ ^# 



HMM 3 
(a) 
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1 - S^^'n^>^;l'-3-a:^;t^-5-TSy - 1 H - )^ y V — - 4 - )^ Jl- 
:ii~h V ;U (4.50 g, 0.022 ^: ) , tf U 5^' >" (5.21 g, 0.066^;^- ) i3 J; tX CH 
CI 3 (75ml) C0?l-^ft 7jCt§4'"e0.5 ^r^JSfPL, f CHCI3 (25ml) O 3 

, 4 - i^' ^ b v- 7 i T -t ;t- ^J' a U K (9.44 g , 0.044 ^ ;P ) S: 3 W P5 

CHCI3 ( 250 ml ) i: 7j< (?) PhI la § ii: , il Sr L , 7j<14 ii ^ CHCI3 ( 2 x 150 

ml) T'jfiaiL, -^mm^^i^-t . M^^x-mmLtz , mm^cfi.cu ( 20111 ) 

^-tciOttSL. ^ t T y /CHCI3 (10/1)^^ i?, SISb^b L f^f* . 

LX l-i^^u^y^}V-3-3:i^lV-A-i^Ty-5 - C (3. 4-S^';< 
V ^ y 3^ -)V :!< i- )V) )V^^ -)Vr ^ J '} -lH-h°^V-;l-^ % fz . 

(b) 

l->-^'a^>-f-;l^-3-x-?-;t.-4-i^Ty-5 - [ (3, A - =J ^ V ^ iy 
7 i - ;P ^ ^ ) ;{? yl' ^ r S y :) - 1 H - b° ^ y - ;P (1.0 g , 2 . 7 5 U ;P 
) , x^y-/P ( 500 ml) is J: ti«^NaOCH3 (0.3 g ) CO M -o- . lOX^zG^ (4 ml 

) ifaLfz. Kmwi^mi 

^^'^§LX•-mmt^L . it Jn CD 30% H2 O2 ( 3 S * ) ^ ^ 3D L . ^ !|t ^ ^ ^ ± T- 1 
^ralSSS ? -arJt o aj5l?5!lW5{J«^ ^iSo T V^/ccT^T', St: 3 Sic7)30%H202^^JII 
LT4mF^agri$-ti:3t, K)!bU-^m^m^^m^ L)sb . mmh:s^^ J -)VX-^m 

M & * ^ T- ai L 5t . * ^ L /^cia ft ^ r M i 0 m . go-c -c- k m l t . m 

■eHlfttLT 0.3 g (30% )c0 1-i^^a-^^^^;'l-'-3-x^;l^-6-(3, 4 
-S/.Mh^^7j:-;l'.M^;l^) U^VnC3. 4-d] \^ ^} i -J y - A - > ■ 

1/10 ^ffi!^ . m.p. 148—149 'C^ntz. 

mmmA 

(a) 

* 41 T- in L 7t 4 - b° U i^' P K J£ K JS ( 4 . 3 g , 25 S U ^ ;k ) i: D M F ( 
SOml ) OOjI^tJtNaH ( 1 . 0 g , 25 S U ^: , it Jfi CO 6 0 % ii" i5[ IS ) ^ 3a X. , 
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n htlfzi^-^'mi: 30^ mmnt . if:V^X-N , N - - :^ >V :ir^ >V ^ S. Y - )V ( 
4.0 g, 24.6 SU^r;^) ^JUi., ^ cr)'i(i-!itikt,Z 1 - 9 u -^y ^ )V - 3 - )V 

- 3 - r ^ y - I n - \^ ^ Y ~ )V - A - :^ )V -^^ — V jv { A.\ z, 20 S'j^/i/-) 
imatfz. Kmwi^'si't^ ^(^^mx' Am^mnL . i*:v>-cs-^-c*5;2Hrajt#L 

. « ^ M ^§ ± T- 2 Bt an lift L „ Kmif^^ m ^ mm L X mm^ L . ntt^z 

* (50ml) ( 5 ml) S: JD i. » ^ ^0 ?M l^l S: CH^ CI 2 ( 300 ml) T' ffl ffi t . 

r- fV^ m.->xm^^ ^ h ^} t> )V ±.X'<r>:^ =7 h y ^ — iz i: yymm: 

LX . ^^m^S^ ^ )V t LX 2.8 g( 35% ) go 1 - ^:j>o^y^jl^-3 - 
4-S^Ty-5 - C (4-b°l>S^-;l^;<^;l^) ;»;l^;J^"-;l-T5y] - lH-b°^ 
y -)V^ % fz . 

(b) 

\-i^^u^y^)V-3-:si^}V-A-i^ry-5 - C (4-b°U>'r:/k^^ 
/P) ;^r/l';l<-/PrSy] -IH-b^V-zl' (2.8 g, 8.6 Sy^r/P) , X. 9 J 
~)V ( 50ml) , NaOCHs ( 1.0 g, 18 5 U ^ }V ) i V30%H2 02 ( 4.5 ml ) <50M-^ 

* ^ ?a T' 20^ B }t J* L . i?: T- a S ? -<t =5: 3??^' ^> 3 . 5 1^ PhT ^ L . M O 30% 
H2 O2 (3ml) & as JP L . ^ je M * S S -fr *^ ■'i t d 2 1^ P^g JP Si L 7t , ^ iS 
m^^^m&MmV ^ mW.^ CHClg ( lOO mO ^ 10%7j<;ttNaHC03 ( 50ml) COm^Z 

^ . mwi:ir^^\,z k ^ m^fz , irmimKmimh . sa*x-^;p^io%>c^y 

~ )V / )\^^ m-ox m]^^ ^ h iy 'J ti f )V ±.x <r) ^ "7 2^ -^^ w7 h ^' y ^ — 

t =t D ffi M t . ^ L X - ^ fV i)^ ^'^m ^ h fz'ik . 420 mgcT) 1 - v^gA^y^;!^ 

-3-x-f-;t^-6 - (4-byi^'-;t^;>(^;i^) t^^VnCS. 4-d: bUgi^' 
>- - 4 - :t >- . m.p. 162—164 °C ^ ff . 

7^ t A i'l: y -l^" y ( 10ml ) 4'<501->':?n'<y^/P-3-xf-;P-5- 
TSy-lH-b°7V' — ;k-4-;!&;Pd^"^-9-5K (1.0 g, 4.55i;^:;l') comWi 
fcbUj<^/l'T/kS-'>A (4.9 ml, h;t'Xy4'2M) SrgsjDt/i, ^iEM-^^ 
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ir^-i^T 1 t^mmifLfzm. ^^y-^^y {25ml) tpcT) 1 - ( a: h ^ >- ;^ ;J<- ;k ;^ 

b"n-;p (0.7 g ) ^ mta L . ^ L X RmM-^m ^ - mmm.^ ^ fz . ^ti 
*{^aiL. 2 N Hci ^mt. M-^m^ cncisx-mta ttz { s x ) , ^mm^-^m 

ji, S $S BB L -C . l->'j'n^>-f~;l^-3-x^;l/-6 - ( l-b°pij7P.><^;l^ 
) b° 7 y q C 3 , 4 - d ] h° y ^ y - 4 - :t >- . m.p. 170— 172^C Sr W i^C o 

USSM 6 

-h b U 1^ A ( 207 mg ) ^ J — )l ( 15ml ) 3^)^ L . 1 - zy ^ n ^ y 

;U-3-x^;l^-5-rsy-lH-b°5y — ;l^-4-;4f;P4<"^-^5H (1.0 g 
) . <X^^X' 4 - h ^ y s. - ;l- r -t f- - h (1.62 g, 9 S'J^:;!^) ^mMLti 

ill J; D K ft U . X - ^ ;w ^> B IS B^H L T , 0.89 gco l - >- ^ rt ^ y /i. - 3 - 
x-j-;l^-6 - (4-^h^i^7x-yP.>tf-;P) b°^yoC3, 4-d3 bUSi>' 
y - 4 - :t y . m.p. 172'-'173T: * , 

mmmi 

D M F ( 25ml ) ctJCOl-i^i^Cf^y^/W-B-X^/k-e - ( 4 - h ^ iy y 

X. ) b 5 y n C 3 , 4 - d D V ^ 'J y - 4 - :^ y ( 1 . 0 g , 2 . 8 S y 

^r/t- ) £7)J§Jg t 97%NaH ( 264 mg ) 5: JD . 20^ I: T n >- ^ r^f — /I^ (0.6 

5 g) ^tnttz. KmM-^m^ m'iSLX'0.5 mmmnt. i!K^^xmMm±x 20mm 

tumt. (Cffi?§tf •CI20 X:X' smmMmLfz . it Jll£!0 97%NaH ( 254 mg ) i: 

royN°>^^-;l^ (0.77ml) 2rJP;i. R E ?I ^ 2: 130 °C f 32Bt Jn m t . 

L T P^x^;k** SSSb^h L it , 0.69 gO l - ^^a^y^;l^-3-x^;l. 
-6 - (4-bHo^>^7j: — ;i^;'<-f;k) b^yn C3, 4-d] bys>^'y- 

4 - :t >- , m.p. 264—267 'C ( ji- M ) ^ ^ fz . 

mmms 

(a) 

DMF (100 ml) CO 4 - t ]i V3 ^ y X. — fV-mM i- fl- (10 g, 0.06^:;k ) 
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COmM^ . yi:m<^ AtlfzD M F < 60inl ) fp(7)97% NaH ( 1. 78 g , 0. 072 ^ ) 
l,zmMLfz. RBM^m^ 0.5 mm^WL. i^srv^t'DMF (50ml) tf<?5i?nnr 
■ii h — h U Jl- (. 5.AA g, 0. 072 

. <x\<^T'y ^ ^ y-vm^ L . Mgso, jirfg;^ l. rjab, MJE«iiLT. 12.2 g 

(b) 

•r h U M,mi^ ( 600 mg ) S: i ^ y - ( 15ml ) l,zmt^ L . I - 9 u^y^ 
;P-3-x^;t^-5-rSy-lH-hf5V-;P-4-;^f;P;K^-9-5K (1.0 g 

) , vk.\.-^t A - (i^ry;^h^>') y 3^ -)vmmy< ^ )v (i.ss g) SrS^jnL/i<, 

s ?Ft !fi5 ^ - nife ii § it . mm^rMM^ ^ . mm.{z7\^mwtfz . ^mu^'m^k 

S ^ B^H L T , l-i^j^a^y^/l^-3-xf - 71^-6 - C4 - (;»/l^;j<^>-yh^ 
S^) 7x — e^'/P [3, 4-d] f'.J5>>'y-4-?i-y, m.p. 218 

— 220 "C ^'i^tz . 

HSfiM 9 

b y A (310 mg ) ^ J ~ )V ( 75ml ) {zmiJ'L . l-zy-^u^y^ 

/P-3-x.f-;t/-5-r5y-lH-tf5V' — ;l'-4-;4f;l^;J^^-!f5F (1.1 g 
, 5 5 y ^ /t- ) i: 2 - e y - K y ^ :c X 7^ /l- ( 1 . 52 g . 10 5 y ^ ;P ) Sr 

mtuLtz. Kmm^m^ 28mmmm.^ ^ . mm^mKTTW^L . a ^ tr (so 
ml) izm^-L. mmTmmzLfz . ^ c^m^m^ cwcu ( loo mu -c-ttaiL. 
M^®*L. jatt^a^$^i5'n^^^fy*>ji>iSH^B^b-itL*^To.85 gcom^m.m^ 

ntz . ^:^offl*)^!^?^i-7^;^?^ffi-5T^a}S-^^l.v-y;^^^^■;^±T'^o;^f7A^'a 

h L T 1 - >^ ^ g ^ y f- /l^ - 3 - X ;k - 6 - ( 2 - b° U - ;|/ ^ f~ ;P ) b° ? V" 
q C 3 , 4 - d ] 
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h° U 5 y - 4 - :t >^ . m.p. 120—122 "C ^^^fz. 

mmmio 

(a) 

97%NaH ( 3. 56 g, 0.14^;P ) Sr D M F ( 100 ml ) L , ^ i t 4 - b 

K n 7 i -yH^|g;>< f-ykX X T-^t- (10 g, 0.06^;k) 5r SD i. . ^ JtE ^ll # !f% 
SrO.5 B^HMJfLJtf*. N - (2-i?'nnx^;t') ^ fl- 'J y UMU (11.2 g) 

^ E S ^ . /i ^ -^i- a L . 7l< '14 H ^ - ^ ;^ T- m L „ * « Jl ^ ^ ^ . ^ 5 ^ 
y-C-gfevt L , MgSO^if I^M L, riiL, mmtX . 11.59 g( 69% ) 4 - C 2 

(b) 

b 1; T> ^ (414 mg ) ^ X y - ( 30ml ) !,zm:^^L . I - >■ ^ > ^ )V - 
3-x^;W-5-rsy-lH-tr^V"-;P-4-;!5';P;it'df-*fSK (2.0 g ) t 
4 - C2 - (4-^;l^*U-/l') Xhdri^D 7x-/k@^agp<f-;t'XXx/^ (5.03 

g, i85u^:;u) srj^iiDL/::, Kmm^m^ - mm'A^ ^ . mm^'Mt^L . mm. 

t 7lc S: Jd i. . T- PHS- 8 — 9 iH K S + -ii- ft to p K 2r JP ;t , ^ Si 
L i'i ?S ^ ^ r y 7^ - ^ 3 >■ i 0 IR S t . * i: IS NaHCOs f- M H L t^c , 
% ^ P K X ^ r Jfi m L , 7j< T' i56 # L , <J: l-" T' la ffi NaHCOg T' L >t ( 2 X ) . 
*ttiiSr5aSniOi^^xf-;P--C-ttaiL. ■^i:>^tz^mm-&2V^ NaOH i: y 5 >f y f ift 

a t ct 0 iff M L . X - 7^ /I- ^> S ite ^ L . 1.67 gcr. 1 - ^ ^ 
n^>-^;k-3-x^;w--6 - {4 - C2 - (4-^;i^^U — ;W) xb^r^-] 7 

X ^ ^ ;U } h° ^ V O C 3 . 4 - d ] h° y S y - 4 - :t y , m.p. 136--137 

mmmw 

(a) 
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, NaNg (0.87 g) , NH4CI (0.72 g, 13 S U "ft ;V ) t5 j; D M F (20ml) CO 

. ix^^ T 7j< , 2N wci^mtfz. mmt- m '^^nitL . ^ ix ^ r 3S i o m 

^ . 7i(.X'mnL . MIStT. 1.7 g( 60% ) cr, 4 - ( 3 - h ^ V 'J )V Y ^ 
) y X. - )vmm ^ ^ )V X ^ )V ^ n fz o 

(b) 

-^bU'^'A (0.253 g ) ^x^y-;p (i5iiii) {zmt^L . i-i^^'n-^y^/p 
-3-x^;t'-5-rSy-lH-h°5y-;P-4-^;k4<'^-+^5K (0.813 g 
, 3.7iy^;U) i:4 - (5-xb5yy;l';^h^i^) :7i:::i;l^S^i!^^;t-xx 

"riv (17 g. 7.3 sy^;i-) ^mMLfz. K^WL^m^ m 2 B^Mm,^ . 

L . ?§ M * * S 4^ -C- ® S L o S S * ?]< i: 1^ ffi 3© JM t . ± ^ t ft « * r ii 
j;i9m&b, 60°C L « i^V^T-^^?l52:itKx^yPt:i?§:^)^ L , NaaCOaf- 

ttffi L ( 4 X 200 ml) , 7|ctt«^iiHCl fpH 2.5\>zm^\\L Lfz. 7Ktt«* S^Kx 
( 2 X 300 ml ) Ttt aj L , *tiS * MgS04±T'lfeM L. iFjiL, iSffiiliL 
, t# ^ifc ^ BKx ^;t/*^ BISh^b L T . 0.21 tcr, \ - 9 y ^ 

)V-3-JU^)V-e - C 4 - ( 5 - T- f 7 V" y h ^ ) 7 X - ;W ^ J b° 
7 y n C 3 , 4 - d 3 b° U 5 >- - 4 - ^ • 2/5 ^ . m.p. 240 — 

242 "C^^fz . 

mmm\2 

(a) 

D M F (100 ml) 4J<7)97%NaH (3.0 g. 0.12 =^ )V ) CO^}S?gSr0.5 Wf^^Sff 
-eCltCDMF (50ml) 4J<?5^>'X-<S^y — ;l^(11.8g, 0.1 ^ )V ) ^30-^ 
mhzm.^WhML, ^^V^-CDMF (50ml) tf « y n t i^igx ^ (20 g, 0.12^/1^ 

) iMLfz, Rmm^-^'mim.^x'-mmnL . m^u ^ml. m^^^tz. nm. 

(■c 7lc Sr Jd ;i . ^ S: CHs CI2 "Ctt ffi L ;t ( 3 x 200 ml ) , * « S Sr MgS04 ± Tie ^ 
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j!itctomi6, -rm^mEmmL . ^ l x mm ^k^- b x . s.o g co i 

- { h ^ >- fl-^ — JU :< ^ ) X ^ S. ^ Y — ^ m.p. 63 — 64T: 2: f|= 5t . 

(b) 

i- h V ( 338 mg) ^ X y — ;U ( 30ml ) IzMt^L . 1 - ( X h 

- ;k j>< ;k ) y X' £ r y — ;k ( 3 . 0 g , 14.7 5. *J ^ iV ) tl-i^^u^y^ 
;l'-3-x^;t'-5-T5y-lH-b°5V"' — ;t'-4-;e?;t';i^^-9-SF (1.6 g 

mmLti . ^^Lfzmm^^MizI:K)Mi>b^ yiiX-m^^LX . 1.96 g(75%) CO i 

- >- n ^ y f - ;P - 3 - X -f - 6 - ( 1 - < y X g j'" V U ^ f - /l- ) h° 7 V 
O C3. 4-d] b°i.;SS/>--4-:ty. m.p. 256—259 °C ^ f# it „ 

SI MM 13 

-^-by'^A (0.11 g) i y -fVizmUj^L . l-i^^u^yi-il^-S-x.^ 
;P-5-rSy-lH-b°^y'-;P-4-;^r;l^.t>^-9-SH (0.49 g, 2.215 U^: 
) ^ JD ;i , 10:5i- C:i X ^' y - ;P ( 2 ml ) 

tti<7)3-e»J>''ri;Wpffix^;Pxx-f;k (0.73 g) St^JuLj^, KJKiM-^ftSr — 
il S -fr . iS Jd <7) 3 - b° U i^' - P R X ^ ;U X X T- ^'l' (0.35 g ) ^ "35 L . R 

^ L , mmx-mmLfz ( ph 7t:-r s ) . xa^iJi chcis ( 3 x somi 

) X-mtHL. ^mm^-^iy^ . MgS04±T-^^ L . ^^$-ti:-C??^Sfe^-^ ;t.^t# 
ti, Z cr,:t ^ Jl' i :J^~'r CO ^.Uulz X ^ 'it ^ . ^ P m iz 1 y) Mub . 

X — x;l^T-?jt# LT . 0.4 gc7) l-i^^a^y^;l^-3-x^;l^-6 - (3-b 
V ^fl-) b ^ V p C 3 , 4 - d 3 b y S y - 4 - Jj- >- # » 

WM ( 50ml ) 4'<501-v-^'n^>--f;k-3-x-?^;k-6 - (4-bKn=^v-7 
X - y f- ) b 5 y o C 3 , 4 - d ] b y S J/ y - 4 - :^ y (2.68 g , 7.9 S 
U ^ ;k ) t 40% .X ^ ;U r 5 y (5ml) CD S }S t 37% A T x b F ( 5 ml 
) i^MLfi. * SjflT' 2 l*^J«f# L , iJ: T ^ M ± T 100 °C 4 

mmMmLfz. mm^m^^ . mmi^zj^^ y -jumit. ^ lx y - iv^ 
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mmmmm^ n-? I. y ^ ~iz2: r, i^^i^ ^ x-x/t-^^^Si^aLfc^. 0.79 

gc0 1-i^^a^>-f-;l^-3-xf-;l/-6 - (3, 5-y.Xf-;P-r$y-4-b 
h'P^S^T'x-^l^-X^/U) e^Vo C3, 4-d] \^ ij 5. -J y - 4 - Tj- y ^ m.p 
. 164-166'C inr^ . 

(a) 

r-feb— bU;k (30ml) cD y n ^ BM^^^ ^ fl' (20.9 g) <505§?gS:. T-feh- 
h U )l ( 220 ml ) ^0 Kg CO3 ( 27. 6 g, 0.2 ^ ) ^ 

1, 2, 3, 4-f-h^tKn-2--^'y^y'J>' (13.3 g, 0.1 ^:;1')<?)M-^ 

% t ^ JD L « R jtB ?i ^ s -c 2 B pa « # L . <x^^x' 4^mmm^^tim 

. r ii t . r M * M E ft «l t , « S * X - ^ ;l. t 7i< so Pal IB S ^i■ /2 , x - 7" 

( 200 ml) t }^*^ L , J^ai L . ^ L T EtsO • HCl ■r-^?!ia L T . 12.5 g ( 77% ) 
CO 1 , 2, 3, 4-^b7hHa-2-Wy^ryU-;kPBx^;l^xX7^/l^t^ig 

(b) 

1, 2, 3, 4-xb7bHn-2-'fy^yU — /kPKX^/l^XXx^Hiit 
( 3. 63 g) ^ Tfc (100 ml ) L , NaHCOgf L . <5: f X - x /t^ ( 3 X 

75ml) T-ttttiLJt, -^io-iir/i^iKJI ^ MgS04±TieM t . ^St, 
fllffeiSfri; bT3.02 ggp l, 2, 3, 4^T-b?bKP-2--<y^yU-;^ 
P^x^;|^xX7^;l>-a - f# fz . 

(c) 

-hbU'^A (0.24 g) ^X:^'y — ;P (25ml) lC}i3&>U. l->-:?'a'<y-?^;t'- 
3-xf-;W-5-TSy-lH-h'5y-;P-4-7t?;l/d^"^-tfSH (1.09 g, 4. 
91 S U ^ ;W ) t T- 1 , 2 , 3 , 4 - T- b ^ t a - 2 - y ^ y 'J - K 
x^;l^x>!>x;U (2.15 g) ^^JoL^, RJE?g-^!fla^*«;2HPBljl»KS-fr. 
^^S-tir. »ffi^*i:PK-CMIIt:^c, ±^Lt::ffM.i CHClsT'ttm t ( 3 x lOO 



(35) 
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c7) X — -f ?r 

T l->-j'n-^>'^^l^-3-x-^;P-6-(l, 2, 3, 4--rl-?bKP-2 

- w y ^ y 'J - ^ ^ ) b° 7 v o c 3 , 4 - d ] h° u s y - 4 - :t y , m.p 

. 149—151 "C ^%tz. 

(a) 

a ^: ^ /l^ (8.4 ml ) , T -fe h h U 7P (150 ml ) <50 CO3 (20.7 
g, 150 Sy^/P) i:l, 2, 3, 4-xb5bb'D-l-dryi'>'(10.0g, 7 
5.08 5 'J ) OJi#M-^!|lllcigT^jD L . * SiaT-48l«^«# L 

. r'&hfz , rm^mmmmv. a s ^ x - 1 7^ « PhT ^ le s -a: . s ii 

i^W.L. yy A yxmWL . MgS04±-C'^^ L . m%^^X . m^^'MWh L 
T15.0 g (91%) (7) 1, 2, 3, 4--rh7bFn-l-=3ryU — /I^H^x^/k 
X X X § r # o 

(b) 

'^^>J'>J^^ (0.33 g) STX^-y— ;l/ ( 30ml ) i,zmt)^L . I - ^ u^y ^ )V - 
3-x^;l^-5-r5y-lH-b°5V-;l^-4-;<?/P';i<'=^-9-SK (1.54 g, 6. 
94 S U ^/L- ) tCiJCl^f . X ^' y -/l- (5 —lOml ) ^ CO I , 2 , 3. 4-7^h5b 
h'cr-i-^yU-;kPKx^;px^7";W (3.04 g) ^j^JpL>t« KmU^^^ 

m 2 BmM»LXmm.^ ^ . mm^WM^ , n ^ t^tz ^ )v ^ y^x- ^Jkm \^ . m- 

mx^mLfz. L/citK^CHClsT-tttfi L , MgS04±T-^^ L . ^ffe^-tirT^ 

Jefe;t^;l^^#/i» iO^^/t'^PKx^/P/'s.df-^yd/DSr^goTi^mS-li: 



(36) 
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0 ^Wm^sLX . fife 

^^sMmi^b LX l->-^a^>'f-;l/-3-xf-/t^-6 - (1, 2, 3, 4 - f 
h^hKo-l-^yU — h°7Vn C3, 4-d] \^ V 5. -J y - 4 - 

mmm\i 

■^bU'^A (0.68 g) ^x^y — ;pi:^:^)*L, l->'i?n'<>'^;l^-3-x^ 
;P-5-r5y-lH-tf9y'-;l^-4-;!^;l^xff^-<fSF (3.0 g, 13. 5 
)V) J^: T- ^" 'J 3 - ;Ht X ^ ;U (2.8 g . 27 5 'J ^ )V ) ^W^twLfz. K^WL-^ 
mi —mm^^ ^ . x^- y-;kSr^^§-t^, ^t-caatc*. <^tC2N HClSrJDi. 
fz, ± ^ L Tt: efe * r ii J; 0 * 46 . fit ?n NaHCOg <?) <J: 7j< f ?t t , ^^mt: 
mm:^^ )Vti^ hnm^L . i^v>T'X-7^;^3{)-^>Bie^BLT . 0.83 gco 1 - ^ ^ a 
^y^/P-S-xf-^l^-S - (bKP^^-><f-;P) e^yo [3, 4-d3 
Syy-4-:tV, m.p. 183— 184 'Ci%tz. 

HSftMlS 
(a) 

- SO'C {Z{%mL-fz 1 - £/^'n^y^/k-3-x^;W-6 - (b Ka^i/^^/k 
) b° 9 y n C 3 , 4 - d ;] b y S y - 4 - >- (1.0 g , 3 . 8 S y ^: /I' ) . CH2 C 
1 2 (5ml) t5 j; h y X ^ ;k T S y (0.77 g , 7.6 S y ^: ;P ) c?) !^ ^ CH2 C 
1 2 ( 25ml ) ttiiO;^^>'x;P-d^:z;t..^?nyb' (0.44 g, 3.8 ^ ^} ^ )V ) ^^JnLfc 

ig L . rmL^Lxm^^x-mmLx. 1.28 g.^ a ± ^ !tM ^ t# >t . d crj a ^ ^ 

(20). 1 - i^^n-^y^;l^-3-x^;l^-6 - (;^^;t^x;l.-7^x;t^:t=^v'.M 
"i- )V) b?y'n C3, 4-d3 b'yg~/>--4-:t>'. m.p. 138—140 °Ci%fz 



(b) 

l-i^i!'n'<y^;k-3-x^;l'-6 - { i- )V X )V lir^ =~ )V :^ ^ ^ ^ }V ) b 



(37) 
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7 V n C 3 , 4 - d ] b° y S >- - 4 - :t >■ ( 1 . 8 g , 15.3 S U ^: ) , 1 - ( 
^ — ;P ) 5 rV-;t^ ( 640 mg. 5.8 5 U ^ ) i5 J; t/CHgCN ( 36ml 

OsirMt. vg-^t)SrP»x^;PT'ttffi L . MgSO, ± T' §6 M L . r^L^LT^^ 
^ NaHCOsT'ffifn L , P K X ^ ;W T' }fi ffi L 3t . P K X ^ ;k Jft ffi IS 2: MgSO, ± T' ^ ^ 

L. rjiL, mm^^fz. nmi:mm:^i-fv^^'^nm^Lx. 0.54 1 - 

o > -f ;P - 3 - X -f ;p - 6 - ( 1 - 5 :y V U 7U ^ f- ;P ) h° ^ V o C 3 , 4 - 
d ] h° l> 5 y - 4 - :t y . m.p. 252—253 "C Sr # , 

SI MM 19 

i- h V (1.19 g) ^x^J-y-;!^ ( 85nil ) izMfj^L . I - u ^ y i~ )V - 
3-x-f;|^-5-TSy-lH-t°^V'-;P-4-;^;k;J^=^-f5K (5.7 g, 26 
SU^;P) c0iXt3-yb^i^7x:=:;H^K^^;P (10 g) ^mML-fz . 
■^!t%*-R^fejigri§-^. ^?a(:?^i|]L. i^^SrS*Lfc« «?^t*SrJni.. 2N HCl 

TMat, ^BicL/iifcii&riitciDm*, mm:i^i-)Vi3- t^Mm^Lx . 5.08 g 

CO l-vj^n^y^;k-3-x^;l^-6 - (3-yh^i^7x — /l^y^;!^) b°7 
V n C 3 , 4 - d D h° y g - 4 - y . m.p. 148—150 °C $r # , 

IISfiM20 

DMF (123 ml) ^<r>l-i^^n->^y^)V-3-:si^)V-6 - (3-yN^i^ 
7 x X ;P ^ ;U ) b° 7 V n C 3 , 4 - d ] t° y 5 

y - 4 - iry (4.49 g, 13Sy^:;l-) (Omm^Z 97% NaH ( 1 . 26 g ) Sr JP . ^ (?) 
20^f*tcr nyN-y^::^--;!^ ( 2.96 g, 395 y ^/P ) ^Jll;t ?t o R JE ?1 !f!!l ^ 130 

5t it ^ r ii J; D S L , X - f *^ SIS ffa L , 110 °C i: 2 mmHg-f ^ *S L 

. 2.72 gco l - i/^o^>^f-/t/-3-x^;U-6 - ( 3-b V ^ ^ y x. — JV 
;<-j^;l.-)b°7'/oC3, 4-d]by5i.^'>--4-:t>'. m.p. 195—197 °C Sr # 
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mmm2\ 

(a) 

3 - \z V U ^ y — fVmM (10 g, 66 5 y ^r/P ) . X ^ y - /l^ ft HCl (160 m 
1) HXX/EiSOi ( Iml) CD^U.-^^^ — mm^i^ -^t: . ^^SrS*LT, 11.66 g 

(98%) c03-tKndei.7a;-;H^Kx^;k^#fc, 

(b) 

D M F ( 50ml ) 4j <7) 97 %NaH ( 1.75 g, 0.07^:;l^ ) COmMW.?: l^j^^MW L ^ 
i^\^TDMF ( 25inl ) o) 3 - t V rt ^ y x. — i- >V (5.4 g, 0.03 ^ 

;P ) * Jd ;t T^c „ R ft * 0. 5 B# Jt # L . r^s: V ^ * 4^ T- ?^ SI t , N - (2 

-^'oox^;!^) ^;k4^U>-JSSm (5.6 g. 0.03 ^;k) 2rJlli./c„ RmM^^ 

^(55ffl^)KftSri^igxf-;P^1$'>T?§ai$i±-g.i^U;^':>^';^±T'cO;^'^-Ai? 
a^h^^^^-tiOfflfMLT, 4.64 gcO 3 - C2 - { 4 - ^ /V V — ;V ) x 
7x — ;kf^igx^;p-xxx;t^^ # fz . 

(c) 

b y A ( 364 mg) ^ X 5- y — ;P ( 30inl ) }§ L . 1 - ^ n ^ y ^ ;k - 
3-xf-;U-5-r5y-lH-b-^V-;l^-4-;&;P-;lf^-!f5 K (1.75 g) CO 
iJ:tCX:5'y — ;P (7ml) 41^03 - C2 - (4-^:;k4^Ux;P) xN^v-] y 3^ — 

p 1$ X ^ X X T- ( 4. 64 g ) ^ mnuLfz . K mm^^ ^ m 2 u f^Mm $ . 

ML . P^X^/k-CtttB L ( 2 X 300 ml ) . ^MM^ -^h-t . mm^aiCOaCOiXlZ 

9 scr)m.^is.m^nfz , ^ CO ffl 4i ft ^ X - f- /i^ ^ ffi -> -r ^ -li- J- u yp- 

±T-C0;^f7Ai?a-7h^"5y-i'-tj;'9»ML. 7 5''Cj3j;t^'0.2 mmHgt' ^ ^ L 

1.21g <?) l-S^j^n^y^;P-3-x^;i.^-6 - {3 - C2 - (4-^;k:^ 
U — ;l^) xb^s^] — br^Vo C3, 4-d] ei;5>^'>'-4- 
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^ >- a - n fz , 

i- h V ^ J^mt^ (1.0 g , 43.5 5 U ^ /t- ) Sr a g£ 41 CO X ^ y - /l' ( 50ml ) l,zm 
L . 1 - >'^a^y^;l'-3-x^/k- 5-T5y - 1 H-e^V — ;^-4- 
;^? 5 ^ (2.2 g . 10 5 y ^ ) , "t- X ^ y - 71- ( 30mi ) tf 1 - y 
^ b° o — /l- - 2 - p S j>< ^ X X 7" (3.06 g , 20 5 U ^ ^t- ) ^mMLfz. R 

0 "CTM^^BLX . 1.2 g CO l->^^n>^:y^;'P-3-x^;l--6 - (1-.X 
^ /l- - 2 - b° n 

U ^ ) h° 7 y g C 3 , 4 - d J h° U $ ^' y - 4 - :t ^ , m.p. 214.5 —216 

^/kj&^^^Site^t-^i^itciO, jiJDCO^^!il(0.6g ) S:#>t. 

IISfeM23 
(a) 

CH2CI2 (120 ml) (tJ£01-i^i7n'<>'^;k-3-x^;k-6 - (bFn^i^;< 
f-;P-) t^Vn C3, 4-d] fySi/>'-4-jf>' (5.15 g) comWii - 50°C 
tJ^ai t , b 'J x^;kr 5 y (4.7 mi ) cOj^tCCHgClg ( 24ml ) tp cr, :^ ^ y X Jl- li: 
- ;lx n U K ( 2 . 09 g . 18 5 'J ^ ) 2r Jn t . M ffi ?1 ^ ft 5r M S i6 . 
3 B^rajtft^ Lfc » Rje^I-^i^t^CHjCla i: *^jD;t . S ^ ^ Sf L . 7j<ttS^CH2Cl2 

^ vS e ^ T- 3!a li L , r 3j§ L , * ^ 41 ?1 « L . S )S ^ X - 7^ yi- B Hi L , 
-f- L T 75°C jo j; tXO.2 mrnHgT- 1^ L T , 1.58 gcO l - i/^o^y^;l^-3-X^ 
;p-4--?<^;ux;i^4^ — ;k::t^>--6- (^^;u:^;k:;i^-;t.-:t^>'yi'^;P) 
y P C 3 , 4 - d ] b° U S S^' y . m.p. 114—116 'C^ntz, 
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(b) 

97% NaH ( 0.158 g ) ^ D M F ( 25ml ) cf T 1 5^ ^ L , b° ^ V - (0.37 
2 g, 58 5y^;k) cO}>:t2l->'^'a'^>-f-;t--3-xf-;P-4-;'<f-;UX;l^;}^ 
n;k:t^i^-6 - (;=<^;l^X;P4^-;P5j-ar>';;<f-;t^) b°5ya C3, 4-d] t 
U 5 y (1.22 g , 2.9 5 U ^ /t- ) $r JH ;t . ^ J£ ^ !|% 5r ^ ?a T' 2 B# ^ Jt L 

f* . ^ ^ ± T- - Jn » t « M JtG !fS3 & Jn X . i?: ?M !ii £ K 14 

f^C0t: + ^^i<7)2N HCl^jDi.fc, Cli^a-^i^^l.S ^[^BV^T 

X y i: m r> X m m ^ ^ ^ 0 iv- ±x' commmm m ^ ■a h y y ■< - 

tiDttMt. X--f;U*^^>SfeaL. 75°C*3 j: 1^^0.2 mmHgT'lg^ L 3t 1^ . 0.26 
g<:0 1->-^n^y-f-;l--3-x^;t^-6 - ( 1 - Y ^} )V :^ ^ )V ) b'^ya 
C3, 4-d] b°USS^>'-4-:ty. m.p. 130—131 "C^^fZo 

(a) 

4-h!;7;U:tn;^^;k7x::^;H^i§ (15 g) , XrJ'y-;kttHCl ( 200inl ) i5 

kx/^isu, (1ml) cr)M^<m^ -mmx^i^ ^fz . mm:^m%^^ . as^psx 

^;J-t laWNaHCOsi^rat^Jj-iaS-fr , *«iiSr*ilL. y" "7 yxm^L . MgS04 
±T'|giliL, riiL. JlffiLT. 15.35 g( 90% ) cr) 4:-h^}y}V-:^U;<^}Vy 

(b) 

'^ b y ji. ( 622 mg) §r X y — ;l/ ( 45ml ) i,zmt)^L . I - ^ u^y ^ )V - 
3-x^;l^-5-r5y-lH-b5y-;l^-4-;<?/P';i<'=^-9-SK (3.0 g, 13. 
5 SU^;L')C0i5i:tc4-hU:7;t^:*n;^^;t':7xx;H^iSxf-;P'(6.27g, 275 

it 5t . ^ ;^ (^ * JU X. , Jj^ T- 2N HCI f- Ml S L , ^fe ^ iF 5ii J; "9 A , x 
— f iVi}^ ^MI^bbL ^ 110 -C t3 j; t/" 0 . 2 mmHgT' Ife ® L T . 3.03 gco 1 - y ^ n 
y-j^;l--3-x-f;l^-6 - (4-b'Jy;P-?i-n;^-f;kyx-;k;^^;l^) b^yn 
C3, 4-d] bUSS-^^>'-4-:^y. m.p. 212—213 °C ^ f# >t . 



(4 1 ) 
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(a)fc- J; (b) 

- 10— - IS'C t V» T 90%HN03 ( 95inl ) (Cl-i^i5'a-^yf-;P-3-x^;P-- 

6 - ( y 3^ - ^ i~ )]^ ) t° ^ y n C 3 , 4 - d 3 t° ij S > - 4 - :^ >- (9.62 g 

, 30 s y ^ ) & ^ jB t o M ii ft ^ ^ tfo 4^ S6 1 . 5 1^ ra M J¥ t , iJ: T- 7K 

100 °Ct3j;t/0.2 mmHgflgjt L T , 2.31 gCQ l - j^^O^y^/l^-S-J:^;!^- 

6 - (4--hp:7j:-;P;^^;t') e^Vo [3, 4-d] \f 0 ^ -J y - 4 - :^ 
y_. m.p. 221-223 °C S: f# C ^ Jfi 25 (a) t S ] » « ?g S: ^ ;b -fr . M^f^T 
mmi-X . 1 -i^^u^yi-)V-3-Jii-fV-6 - ( 2--Vuy3,-}V;<^)V 
) b'^yn C3. 4-dl \^V^i:^y-A-^ytl-i^9u^y^)V-3-j:, 
^ )V - b - { 3 - h vi y X. =^ )\^ y< ^ )V ) b° ^ y- o C 3 , 4 - d ] h° y g >- - 

DMF (50ml) ttitf01-i^^'a^y-f;l'-3-x^;k-6 - (4-::^hn:7x 
b^y'n [3, 4-d] eUSi^'y-4-:t>' (2.12 g, 5.8 SU 
^^JV) Sr. mUh LX 10%>'N° 9 ( 200 mg ) ^ ffi T 55 p s i f- tK * -ft 

L , K JE ?1 ft ^ 

SUPERCELL ® (a^mS) ^iftLTitiSL. ^ Jtl^ ^ "eSifts b . 

S?^Sri^KJ:^;I^*> ^>B«Sb^b t , lOO 'CUXUQ.l mmHg-C 16 ^ 1 3t , 1.28 gCO 
l-i^9X3^y^}V-3-J:.^)V-6 - {A-T^yy3L=~)Vy<i-)\^) b^ya 
C3, 4-d3bfU5yy-4-:ty-l/4?Kffiit%. m.p. 198—199 X,^nfz. 

(a) 

DMF (300 ml) ^ 2 - Y n ^ y x. ~ (25 g, 0.16^;^) c^mWL 

K2CO3 (56.7 g, 0.41^/1/) . yci^f 3 •^^t.X 

)V ( 46 . 7 g , 0 . 32^ )V) ^mMLtz, RiEEfI^ft^«fj30^Jtift. riiL. r 
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Tm^L . <x\^T^mm^ ngso,±x'^m l. ^fml . m^^-^r , 26.4 g(92 

% ) CO 2-;'< h ^ y — fVmM ^ ^ >V ^ # ?t « 

(b) 

-t h V "7 ( 590 mg) Sr X y — 71^ ( 45nil ) I^Z'St^L . 1 - 9 u ^ )V - 

3- :t.^)V-5-Tiy-lU-):^yV'~)V-A-:^)VTf^^'t^V (2.65 g, 12 
S'J^r/W) £7)<Xl:2-^N^>'-7x — ;H^|g^^;P(4.7 g, 26 2:^ 

Ltz . * file ft ^ r iiS J; D » A . if^ IS X ^ ;L 36wi> W IS B^B L T . 2.23 g SO 1 - v :y 
n^>-^;l^-3-x^;l^-6 - (2-;<h^^-7x-;k;<^;k) e^Vn C3, 

4- d3 h°y5y^>'-4-j!->'. m.p. 145—146 "C^mtz. 

(a) 

3-r-fe^yp-4-^dfV^y^>'S^x^;P( 37.24 g, 0.2^;P) , bHa^ 
>'/krS:xlgKtS (14. 6g, 0.21^/k) . NaOAc (17.23 g, 0.21 ^ )V ) H iillx. 

^j~)v ( 500 ml) (T^m^^m^ A'^mm''&^ ^tz . &^m.^m^¥^AL . r?gsr 
«^4'T'fSfflL. 7i^^^mi:L^j:t^ ^mm^mm (12. 6i g, 0.21 ^:;^) t v )v 

xy ( 300 ml) 4'-C-6-6.5 ^ JD L . S !1* flS t . riS&*S4' 

riltiOiRAL. x-T-;^T'i5fc#L-r. 1.26 gc?) 3 , 3 - 'J ^ ^ )V - A - ^ V 
=^ -^f y U M X ^ jP- . m.p. 180-182 "CSr^J^^o X - -r F M Sr ?S L . 
?r69— 81.5^C, 0.05 mmHg TM. 

h ^ t I.Z ^m.M<D^^^^ 4- X. . It 31. 18 g(85%) co^m.'m^mfz . 

(b) 

•f- h ^) (0.23 g ) ^ M it 45 X ,/ - (50ml) t L , 1 - 

a'<Li^f-;W-3-x^;U-5-r5y-lH-t°7y-;k-4-;if;W;J<^-^SF 
(1.1 g , 5 5 y ^ ;P ) , t- 3 , 5 - i^' p< ^ ;U - 4 - V ^ -9- V y /mi! X 
^ ;k X X -r /l- ( 1 . 83 g , 10 S y ^: /l- ) ^ ^ JD t o S JEE ?I ^ !^ S: T ::?'>' T T 72 
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iHL. :c^i^jum^y\^Tm^L . MgSO* Ji r|g j^A L . ri^L. M^^^. CH3CN 
7P - 3 - 31 -j^ ;p - 6 - ( 3 , 5 - ;^ -j^ - 4 - y ^ 1^ y U -j^ ) b° ^ 

P C3, 4-d] b°y5>>^y-4-:^y. in. p. 179.5—180 ^ % fz . 

mmm29 

7Ki^^T}%Ml Ltz b" V -J y ( BOml ) ^<7)l-zy^XJ^yi-j\^-3-x,^^]^-6 

- (4-r5y:7:i:-;i^;^^;i^) b^y^nCB, 4-dD \f ^ 'J y - 4 - :^ y 

( 1 . 3 g , 3 . 8 S y ^ ) ^ J§ t3 . b U 71^ T 5 y (0.54ml, 3.8 5 U ^ ;l ) 
. iJ: ^ y X ;k 31 ;k n U K (0.52 g . 4.6 5 U ^ ) & Jp t ?t o S JE 

Kx^;l^:i?^ A>BJSft L . 110 j;V0.2 mmHgr ^ jtft L ?t . 0.65 g</) 1 - 

o^y^;l^-3-xf-;i^-6 - C4 - (;^^;I^X;P;f^::i;]^r5y) y^x:::i/l^;^^ 
;P ] b° ^ y P C 3 , 4 - d ] b y 5 >>• y - 4 - :t . m.p. 242—243 Sr t# ?t o 



*MM30 

D M F ( 45ml ) 4^c501-S^^'n^y^;k-3-X^;k-6 - (2-^b^i^:7 
J, - ^ ) b ^ y o C 3 , 4 - d D b U 5 >- - 4 - :t y (1.64 g , 4.6 5 
U ^ ) (^mm^ 97% NaH ( 0. 46 g, 19 S U ^ ) M JM L . }k\^'^ 3 - T O 
>^ ^ - (1.08 g , 14 S U ^ ;P ) ^ Ju z^-: . M M ^ ft ^ 130^C T — fffe JD ^ L 

if Lfco *^i|%^B^Bix^;l^*-i?>B*SH^HL. 100 *Cfcj:t/'0.2 mmHgT ^ M ? -ti: 
f* . 1. 27 g ( 82% ) ^ l-S^^n^y-j^;l--3-x-j^;I^-6 - (2-bKP^S^ 
y X :i ^ ^ ;P ) b ^ y a [ 3 , 4 - d 3 b U $ y - 4 - :t V . m.p. 191—19 

mmm3i 

^ b U ^ A (414 mg) ^ X y -71/ ( 45ml l-S/^'n>^>'^;k- 
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3-J^i-)V--5-TS.y-lH-\z°yy' — JV--4-:;^;l-t^^'^S.}< (2g. 95 U 
^fV) iZiX^^T 3 - 'f-X.~)Vmm:r.i- ( 3 . l g , is S U ^ ^t- ) 2r JD L , R 

j!Q a L . ^ ft Sr ?F i 0 » 46 , p K x ^ ;u ^> B *S b^b L . 100 ^3 J; l/" 0 . 
2 mraHgTlgM $ ■t^TT'^ fi: , 1.25 gCO 1 - 9 u^y ^ )V - 3 - X. ^ )V - 6 - ( 3- 
^ X — ;P ^ ) b° 7 V O C 3 , 4 - d 3 b° l) 5 > - 4 - :t > . m.p. 210—21 
1 °C ^ 5t . 

-^bU'^'A (414 rag) SrX^y-;P (45ral) tC^§:^)^L. l-v^;?n-^y^;lx- 
3-x^;l^-5-T5y-lH-h°5y-;l/-4-7:?;k;i<^-9-SK (2g. 95 U 
^: ;k ) Vi> f 2 - ^ X ;^ M X ^ ;W (3.1 g , 18 S U ^ /l- ) S: 5^ JP L , R 

<J:lC2N HCl^ 

L. 90X:ij J: l>'0.2 mmHg-ClgjIffi § -It ;t f* . 1.19 gtfO l - ^-jyp^^y^/l^-S-x 
i-)V - b - (2-^X — /k;<^;t/) br^y'P C3. 4-d] \^ ^ y - A - ^ 
y . m.p. 173— 174 °C^»/:;, 

IISfiM33 
(a) 

* ?§ 41 T' a L X y — ;P ( 200 ml ) t^J SO 4 - o o ;P ^ A S K (17.1 

g, 0.1 (T^mmiz^ iyjii-)UT^y (32.2 g, 0.44^71-) §r2o-jj-ratcs 0 
jaT^jnt^c. i7B#^s»gs-fr. s^t^^aIL. mmm^^-±tz 

. 2r IN NaOH ( SOml ) tpizmt^l- . ~ ^ )V ( 50—100 ml ) T'ttai L . *tt 

ji^2N HCIT'PH 3\,zm^i\Lhfz . * il ^ ^ SI S it , S S ^ X ^ y - ;P T i!!! S t 
, r 5ii L , X y - ^ 51 ^ -y- J'c . 5S jS ^ ^ 7 T o h° T :a - ;W ^. W M tH 
LT (30) . 13.54 g cr, A - X ;k T 5 y ^ f - ^ # ^ ^ . m.p. 189 
— 191 T: Sr ft ;t „ 

(b) 
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4 - i ^ ;k r 5 y ^ ^t- ^ A # K ^ ^ ( 360 mg , 1.5 S U ^: ) , N , N 
' - :^ /V^^—fU-J ■< S. rY — fU ( 264 mg , 1.5 5 U ) }3 ^ U -J ^ ^ > (20 
ml) cOiM-^iH!lS:fS?§4'T'lE$^Jal»iLfc, Kf6&1-^tlS:S^t^?^aiLfc^^. 1- 
i^^u-^yi'fl'-3-Jii->l--6 - (4-th'u=3fi^7jiri/k;^^;U) e^Va 

C 3 , 4 - d ) t° ij 5 >?■ >- - 4 - :t >- ( 500 rag , 105 5 U ^ ) h :^ =^ >- ( 

100 ml) itat. Rs^M-^m^ 100 'C'z--m.iiamtfz. ^im%mL. mmim 

^^■\t. 7Ki:i^igx^;|^^Jlli.yt. Pigx^/I^Ji^^JJ-HL, <J:v^T2N HCl (4X 
150 ml) T'?5t#LJt„ tH^S ^h-\t . jgNH^OH T^aiaL. ii^: V ^ f # K X ^ /l.- r 

ttaiL^c (20) . 

— 'r)l-:^^^W^¥gLX. 0.46 ge0 1->-;?>P^y^/I^-3-xf-;P-6 - {4- 
C 4 - i a^i- fVr ^ y ;< /U ) 7 X - ;» 4-^ - ^ ^ ] :7 j: _ ;l/ ^ } 
tf^ypCS, 4-d3 t:fUS>'y-4-:^>- . m.p. 143—145 °C ^ # . 

lllifiM34 

DMF ( 300 ml) 4't01-i^^'a'<y^;k-3-x^;l^-6 - (2- — h07 
X. ^JU ) t^yn C3, 4-dD b°yS>'>'-4-:t:xtl-v'^'n-^>' 

^/u-3-J^i-fi--6 - (3-— bn:7x — ;i^^^;k) e^VnCs, 4-d] 
b° U 5 i'' >- - 4 - :t >- CO M ^ ( 7 . 1 g . 19 5 U ^ /P- ) 10% ^ i^' A / ^ S 
( 700 mg ) 

t , V-i T' 50% PKx^;i^/'s.^Hfy^ffi-5TJtmS-lir.S.v-U;efy;l^±TeOi5'a 
vb^-^^^-tciQSflffiL, i^Kxf-;^?!)^^,Slgll)LT. 1.11 gc?) 1 - ^- o 
^y^/V-3-x^;^--6 - (2-r$y7x-;P^^;k) b'^Va C3, 4- 
d] by5>^y-4-:t>' . m.p. 190—192 °C ^ # . 

IIMM35 
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(a) 

4 - "f- r ^ y y X. — fumm (lo g. 56 5U^r;p-) , 9 y ~ fv^nci (i 

60 ml) tsxt/m H2SO4 (1ml) CO M-^ m ^ - mM^i ^ ^ fz . mM^mm^ ^ . 

S^^^^PKi^/^^:«NH4□H trtut, m^^^Lfz. ^ m M i y ^ y T L 
. MgS04±T-^M iFML . m^^-^X . 8.32 g( 72% ) cr) 4-'J:^^JUTi 
J y X. —)vm 

(b) 

h y ( 920 mg) X ^ y - ( 67ml ) }g 36* L . 4 - ^ ^ T 5 y 7 

x-;H^^x^;t' (8.32 g, 40i!;^;W) co^^hz I - 9 > )V - 3 - 3^ i- 
- 5 - r S y - 1 H - b° ^ V - 71- - 4 - /l- =3f -9- S F ( 4. 44 g , 20 5 U ^ 

) * Jd t , ^ )tE ?M ^ «J 2 H TbI jI ?^ S * . R JtE ft * ^ fa <^ a L. , x 

, @^ X f- /t- 36^ S H^H L ( 2 HI ) . 100 °C is J: 0 . 2 mmHgT- m^Lfz'ik. 3.41 
g<?) l->-jyn^y^;U-3-x^;t^-6 - (4->>';<^;l^r5y7x — 
}V) e ^ V n C 3 , 4 - d ] b° U 5 5/ y - 4 - :^ y . m.p. 225—226 X^^^fz. 

IIS£M36 
(a) 

THF (5ml) EtJC04 - (l-'fS^V'y;l^)'<^>'Xr;I^TbK (5.08 g. 29 
.5SU^;P) i:;<^;k(;<f-;Pf-3i-) y^/PX/pj^dr 

F (2. 57 g. 21 i 'J ^ CD^S-^J^^ 40% TRITON® B ( 3 tb^) 
y^y-;i^?i?s-c-i5!iat/i« Ammmm,^ ^ . itjncoy^^p (y^ 

;i^^:^) y^/px/^-^^^i^F (1.09 g, 8.5 5yt;k) Srgsjnt. Kmwi-^mi 

2: 7K , J^C r 5 ^ y-r- ^ ?f L , MgS04 ± T' l£ ^* L , r L , ^ ^ $ Hf , nW.^ 
X ^ y - ;H4 ^ (180 ml) K 0 , -f- L T 16B# ThT S S It . R J£ ^ !^ 
i^aiL, X:5^y-;l^^^%S-ti:, SS^* ( 200 ml) -C^saSL. P®x^/I^ (25 
0 ml ) X'm\hLtz, 7j< tt Ji « NH4 OH "C M S t . P M x ^ ;P "C « ffi t ( 2 m ) 
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. ^mm^: r y ^ y^m-i^ L . Mgso4 ±T^mL . riiu. m^^ ^zm.±m,^ 
n m ^ mm :^ T m m L . -^h-i^rz^mm^: Mgso^ ±T^mL . irmL . mm 

S-^T. 1.93 go 4 - ( 1 - 5 j'' y U ) 7 X - ;P p ^ x ^ ^ # „ 

(b) 

f y A (193 mg) ^ X ^ y - ;t^ ( 25ml ) t ^§ t . 1 - ^ n y ^ /t- - 

3-x-?^;P-5-r5y - 1 H-b°^V-;L'-4-^ ;L K (0.93 g, 4. 

2 5 iJ ^: ) (OiXlz . X ^ y - ( 7 ml ) 4i CD 4 - ( 1 - 5 r V l» ) 7 X ^ 
;P@^|gx^;P (1.93 g, 8.4 SU^:;P) t:mtaLfz. RJtSM-^!feSr-%SitS-ti: 

. x^y-zi^^^^s-iJ:, ^}Si;*&sii;t5to ^ (^M-^m^^mL . m^mm^ 

irm^z X K> m^hfz . ffi ^ ^ ft * IN HCl t it tc j« J¥ L . i^Mi^ b I X co ±f^'\ii} i if 
miz X K) Mibt: . .1 co ^ # NH4 OH r M a L , :t )S. L t^c £fc K ^ r iSi t J; D * 

S^^X^/P*» ^> S*Sh^b L . 100 °Ci>J:t/0.2 mmHgf^M Lfc^, 0.4 g O 1 
-v-^p-^y-f;k-3-x^;l^-6 - C4 - (l--<5j^'y'U;P-) 7x-/l^p<^ 
;P ] e ^ V n C 3 , 4 - d ] b° U 5 5/ y - 4 - :^ y . m.p. 232—234 "Cir^tz, 

(a) 

x^'y — /t- ( 500 ml) tfco ( i-xhdr>'Xf-y-f>') vny^hU;u (68 g 

, 0.5 =e )U ) b tert- 7' ^ 71^ b K 5 y IS ta ( 62. 3g, 0. 5^ ) COM-^^iZ h 

0 jn^jv-T 5 y ( 70ml. 0.5 ^ ) ^ mm Ltz , M IE ^1 ^ !fM §r M s T- 2 mmMif 

L. iiCVTiT'^iStfC-^^aiL. ^^!f!!i^rjiat:j;0*i6. x-f/t-T'^iftT. 85 
.9 ggp 1 - tert - 7'-f-;l--3-y^;t^-5-TSy - 1 H-b°^V-;l^-4-;^ 
h y • 2/3 Et,N-HCl $- *?S?r?^ffit^UTS?SSX:^^y-;l.**;i, 

W^Si^ ^ ^ b iz X <0 . it Ja CO 46. 2 gcOFJtMcO^fiicir^*^' 



(b) 
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1 - tert - y ;k - 3 - /l- - 5 - T S y - 1 H - e ^ y - - 4 - ;^ ;k t}^^ 
- f U ■ 2/3 EtgN-HCl ( 38 g, 0.12^;l^ ) i: * ( 250 ml ) CO ^ S5'C T M 

.25 gg:0 1 - tert -y-j^;l^-3-yf-;l^- 5 - T ^ 7 - 1 H-e^V^ — ;l^-4- 
^ b y ;P , m.p. 156—157 *C ^ t# . 

(c) 

0 °C tC?^itl L /::7ic ( 200 ml ) . X ^ y — (120 ml ) i3 j; t^'KOH (37 g, 0. 56 
^ ) COm^^iZ ^ 30% H2 O2 ( 89 . 1 g , 0 . 786 ^ ;P ) . <!KiZ 1 - tert - 7" ^ ;^ - 

3 - y -f ;u - 5 - r 5 y - i h - e ^ y - ;i - 4 - ^ ;i - b y (20.0 g , 0 . 
112 ^ ;^ ) ^ as L o S je ?S ^ 4 ii# PhT Jl # t . ^ iSc ifia ^ r ® i D K m L 
. L . LT . i: LT 20.64 s ( 94% ) CQ 1 - tert- y 

;P-3-y^;P-5-r5y - l H-t:°^y'-;l^-4-;»;P;i^'^1?-5 m.p. 1 

95— 196 ^nfz. 

(d) 

1 - ter t - y ^ - 3 - y ^ - 5 - r 5 y - 1 n - - 4 - ^ JV:in 
^ ^ 5 K (1.0 g , 5. 1 5 U ^ ) . :7 X p ffi x ^ ( 1 . 67 g , 10 . 2 5 U ^ 

) . NaOCHg (1.74 g, 31 5 U ^/I^ ) i3 i 1/ X ^ y - ( 50ml ) COM^^^^ ^ 3 B 
P^ISijft^ o RJ£?a^iri?J^.«^^iaii:L^. « & * 3^1 ffi L . <!K^^vmmT 
ffitttcLfc. ^)x!ci&^r5i5t^iD«^«^. 7KT'i36#L. S£^LT. 0.53 g( 35% ) 
(7) 1 - tert - y 71- - 3 - y ^ /l- - 6 - ( y j: X ;P y ) b° ^ P C 3 , 4 - 

d 3 \^ V i 'J y - 4 - :t y • l/5A<.m^ . m.p. 196—197 'C^%fz. 

(a) 

1 - S/yn^y'f;^-3-x^;^-5-r5y - 1 H-e^y — ;^-4-;?5r;l/ 
^ 5 F ( 4 . 6 g , 20.7 5 U ^ ) . o - X ^ ./^^ ^ -9- y y y ^ ij A ( 
6.4 g , 40 5 y ^ ) i3 i tA^ N - y ^ - 2 - n y y y y (15ml) ^M JfS? ^ 

150 -160 'cx' 5 mmmmLfz . Kmm.-^m^i^mL . yn^mt. M^^^^^m 
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J: ^ mxb . ^x-m-ifl' . go'-gs'c t^^Lx . 4.7 ^cr, 1 - >■ ^ n^y fv- - 3 

-X^;W-6 - (^Jf^V) b-^Vn C3. 4-d] bfU5>-'y-4-::r>'. m. 
p. 249—251 ^ fiJt , 

(b) 

l-^'^'n-^yf-yk-B-xf-A'-e - (-^:^^y) t°^V'n C3, 4-d] 
b° y S i'' >- - 4 - it >- ( 5. 2 g, 19. 6 S U ^: ;W ) . D M F ( 50ml ) X X/ K2 CO3 
( 2. 76 g , 20 S 'J ;k ) ^ ?I ^ !^ ^ MI ffl S T" 25^ M L , T m.m ^ ^ 

fV ( 3. 88inl . 40 5 U ;^ ) „ R JCiS M 2 ^ # L . V T' tK CO 

;U5t)^ BM^ L . iJ:v»-C70— TS^C-CXSI^ift LT , 4.6 ggo i-^^n^y-j^;k 
-3-x^;^--6 - (■X^;t^^::j-) b^y'p C3, 4-d3 \^ ^) ^ > - A - ^ 
y_. m.p. 200—202 T: 2: f# 3t „ 

hh\-^lt . i'K (7:) X 0 \,Z L X ±f&'\>^ i mm-t ^ ^ b ^ ^ : DMF (2 50 ml) 

4"501-i^^a>^y^;P-3-x^yP-6 - (^:t=¥y) b^ya C3, 4-d 
D tfUSi/>'-4-^>' (23.4 g, 0. 09^/1^) (T^mWU-^ ^ ^Z^&U (4.0 g, 0.1 

(6.3 ml, 0.1 ^: /l- ) ^ 20i^ H t S D ffi T "Ss JQ t . ^ 

2r 3 ^[SJS# L « RjEjI^^^* ( 400 ml) <7) 41 a #\ ;t ^ L ifc SIS 2: r 
51 1 i 0 * 46 . Tfc t ^ ^ >- f ;St ?t L . <!K^^X' 80— 85°C X'M^i^ -:f y ^X' 
16^ LT , 18.6 g ( 74% ) gQ l-v-^o^y^/l^-B-x^/l^-e - (^^jl-f- 
:t ) b° 7 y q C 3 , 4 - d ] b° U S y - 4 - :t > . m.p. 203—20 5 'Cfi^fz. 

(c) 

l->-i?n'<sy^;l'-3-x-?-;i'-6 - (;'<^;P^i^-) b^rnCS, 4-d 

] b°U5i^>'-4-3j->- (4 g) . CHCI3 (100 Bl ) i5 XT/ m- ^X3'^)V'^ ^ 

(10.3 g) cr)U^'m^ -^^mnLfz . sje^i^-^!ri!i ^ fafoyKeNaHco. (lo 

0 ml) t'ttajL, CHCI3 jg Sr MgS04±-Cl^;^ L , iPiiL. ii«ILT|gia-ti:Li6it, 
70— 75''C T'*S|g^ t T . l-i/^a^y^;l.^-3-x^;t/-6 - (;'<^;l^X;k 
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Tj-^ — JV-) b" 7 y P C 3 , 4 - d ] b° y 5 >• - 4 - :t >- . m. p. > 300 °C £ f# „ 

(d) 

l-i^^u^y-f-;V-3-x.i~;l'-6 - { ^ ^ }U :^ fVTjr. — ) t^Va C3, 
4-d] t°lJ5v-'>-4-7j->' (2.3 g, 7.45 'J tT—Uy (1.2 g, 13 

5 y ^ /l- ) CO ^ft ft ^ 180 — 190 T" 3 lf# mmLfz. Km U -^^^ ^ Mi&lZi^^ 

X-7=-;^r«fe?fL. 80— 85°CTK^:t -:?'>' ^JTlg^ LT . m^ffsim^ 
#Jt o vl iOffl^)^!^ l&fUNaHCOg ( 25ml ) X' mm L . ^ M M ^ M J: >0 M 
i>6 . ife I W y T n y - ;Hc j§ L . vS tt m T' «i 3 L . * S c|3 M « L , ^ 
S:X-x;l^>6^^*§^-ftS-1i:. X S :t - 7" >■ 4^ "C 80— 85°C f |g ^ LT , 0.58 g ( 25 
% ) <?) l->^^o^y^/k-3-x^;l^-6 - (y3:-;l-r5y) b°^ya CS 
. 4 - d : b° y 5 y 



y - 4 - :t >- ^ t# . 

l-i^^'n'<yf-;k-3-x^;t'-6 - (;<^;UX;k:f:rL;k) e^y'a C3, 
4-d] b°y5i/>--4-:t> (3g, 9.6Sy^:;t^) . yxy-;P(6g, 64 5 
y ^ ) i3 i NaH ( 0. 5 g, 12.8 S y ^ , ii ^fi tf i=0 6 0 % ISc ?S ) COM-^^i 
170 —175 °CT' 5 ^r^BDSft Lfc . <R ^ ^ * ( SOml ) <7) cfJ J± , CHCI3 (1 

00 ml) TtionLfz, cwci^m^M^fpTmrnL . mmiio%:i^~'r/\^x^^^y 

m r m ta ^ -^t ^ U :^ y fl- ±T CO :fj y ^ n h :f y y ^ ~lzX OWWLT 
. afellI*i;bT2.1 g(68%) CO i-S/^n^>--f;ix-3-x^;l^-6 - (7 
x-;l^:t^>^) b^Va C3. 4-d] by5i;'y-4-:^y . m.p. 175—177 

flP^feft-^WiiCiliai is t^T , I (T) {t-^ft (ic-GMP-PDE M{iE^^i± c-GMP- 

PDE I) la wvStt & s <! ^ L . m'oX'i:''^^^-KsssLB(7)i&mi>zi5\^x 
^mxh^ . ^ I co^t-^ma . ^ h u - h t mm Ltit^ . - M^-hK^Btt^ 

ii * 5t {± M iJ'- S it -S CO # ffl T' ^ D . T Jl . 3 -5 jfli tt 'C^ =f ^ *3 J; tA" 'C" 



(51) 



iRflST 11-501923 



mnmmmizm^x ->r v v^3r^'V'^^F-*A:i^>''xx7"9-Hf (pde) 
y >- y—v ym ( camp ) ts x x/ x 1 1: n-^ ^ v ••/ ^ ^ r y >■ y — v ym ( cgmp 

i (50 y ^*{icGMP-PDEi tz {icGMP-PDEV ( i {i: 150-200 mVKDWMi- b U A 

T'c/l*^. lEx^ {3:cGMP-PDE Ib-^^^^tLfz) tmtttX^^^, ^-^T, cGMP-PDE 
4 y » * to Pi W {± , cGMPcD « JD ^ * ft' JflL « ffi fit ffi T M l^' t:i h U A « 
JP^:Wj^co0J^^a[#ei Lf#^, lllT^«g=3r*Hiai^'<.;^TlS«T-^5S, cGMP-P 

* % BJ £7) ft ^ -ft ^ !f5!l (7) cGMP-PDE VPl W ?g ft ^ c?) ^ ^ K i D HE BJ L . 

«^'5^■&iH^«i:A^a^0'll^Jlil'W^I^i (-l:^JIi^3J:t^:;>;«IM) SilverfiU, Sec 

. Messeng. Phos. 13:13-25. J: -d T IB S tl. ^'i M T — 7j- y 3ft M *3 J: 

y:T7 ^'^T-^-^'n-rb^-^^-f-tCj; *) cGMP-PDEiJ XUmcOPdE y ^ 
#ilL. ^ L T W t {± Thompsonfiil , Adv. Cyclic Nucleotide Res. 10:69-92 

tJ; OI5ig$nf^jlOt:l«ii-fE-^!fti<^ff«TioJ:l^^ffiTTi7)pDE vStt^iiUSL 
tz. PDE iaW^'Ji:tTiO'ft-^!R5iO^S):'li3j:T/)SJRtt^aiJS-ri.>tA6tC, 10//MiO 
a t- CO -tf -f 7 U :7 1^ ^ f- H 3d 7j< » M t" S!j * -5 T M .i^ fb W ^ 

X ij - ^ >- L « PDE tt CO 50% Pi W ti ^ § ^ ^ «i\ I C5 o ffi (PDE 

v£ttc0 50%«ii'-&?[#ei^'ft-^llcOiiJg)ioj:WfMJtB^S95%fi!fflE^^^^ 
■f" S o ICgoffltiN Tallarida i; Murray, Manual of Pharmacologic Calculations 
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with Computer Programs, Procedure 8, Graded Dose-response, 
14-19 H, Springer-Verlag, New York, 1981 t J: "9 IB i!E § il 0 t ^ - JE 



SfeMNo. cGMP-PDE V 



1 (b) 


10 










2 (b) 




( 1 w M) 








3 (b) 


22 










4 (b) 


650 










5 


310 










6 


23 










7 


19 










8 (b) 


1200 










9 


540 










10(b) 


270 










11(b) 


310 










12(b) 




( 1 At M) 


Xi*17% 


(0. 


1 At M) 


13 


660 










14 


779^ 


(lO^t M) 


X!±28% 


( 1 




15(c) 


1770 










16(b) 


90% 


(lOxz M) 




( 1 




17 


61% 


(10ft M) 




( 1 




18(b) 


33% 


CI (iM) 








19 


33 
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tmmHo. cGMP-PDE V 



20 86 

21(c) 420 

22 300 

23(b) 33% ( 1 /z M) 

24(b) 180 

25(a) 76 

26 8.7 

27(b) 73% C 1 /z M) X{±25% ( 1 M) 

28(b) 48% ( 1 M) 

29 94% (O.t/^M) X{i77% (0.1/iM) 

30 73% (1 AtM) X{i43% (.O.luU^ 

31 30 

32 89% (1 uM) X(i58% (0.1>uM) 

X{i24% (0. 01 M) 

33(b) 56% CO. 01 At M) 

34 78% (l/iM)X{±45% CO.ljuM) 

35 53% Cl/iM)X{434% CO.ljuM) 
36(b) 62% (I juM) Xi±26% CO.l^^M) 
37(d) 78% (1/iM) X{±36% CO.ljuM) 
38(d) 270 

39 74% (l/iM)X{±33% C0.1//M) 
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^^t-^mttiitmmm^ mm^^m^T (0.3 -lomgiss/kg) 

L . ThI « M w t y ^' 9 7 ± M ffi ^ le « L „ ^m&c^mmit^mcoi^ 

t LXMliiLfz . 



S H R i V 



1(b) -15% ( 1 mg/kg) Xi±-29% (SOmg/kg) 

6 8.4 (lOmg/kg) 

7 4 6 

10<b) - 17% (lOmg/kg) 

11(b) - 4 % ( lOmg/kg) 

19 11.0 X{i-21% (lOmg/kg) 

20 10.1 X{±-23% (lOmg/kg) 
24{b) - 8 M ( lOmg/kg) 
25(a) - 5 9^ (lOmg/kg) 

26 4.2 X(±-46% (lOmg/kg) X 

-56% (lOmg/kg. po) 

33(b) 9.3 X(i-27% (lOmg/kg) 



- - % W tt c7) a? 16 ^ 5t {i ^ t5 ft S 5& i7) ft ^ W -ft i!I «7) a e fi 
o a i 0 H s i t T' § s : 

^ m - h u V V y (100 mg/kg, s.c, jSggSBPaltili^SIII/B) 
OSSOMta^tiO. S^ttftJllLj±5>yN (17-25 



ai^) i - h \=i ^ V V y m 'it iz-r ^ . ma^rmt^ib ^ tuib iz . u y i^mco 

- b a I?' y -fe U >- * 1 ~300 ;« g/kg<:o^|ffltOfflM-r»IIIRl*lK^ t . 

tW^i^KlMJi (MAP) CDM±^it^ Bili-t h . ^-vPyS^'fiiD-ho^-iJ-fe 
'JySr^^^-f-^5-'10:53'Hfn:, iiH45'yh<0^/k-T^*f6H3cO-/l:-^ft (WttrnT 

^m.i^}v~y) ±fz\iw.mn (0.05 n NaOH) {m'&m.^mmmtm.y iv--r) cr> 
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>C0&^ ( # W tt ^^'^t- — r ) « . 10—40 mmHg OieHi^MAPcOfflMfeSMffiT 

. ^^m ^ - T i<z ^-^ X izm i^mmmm mm )v ~ T ii X 1/ m mm 

i£ig^= ( A U C - A U C toi-veh ) / 

( A U C „„„tci- A U C ) XlOO 

ii-C-. AUC„o„tol=^^i^'lt25^/^-7°^^'?V^T<^ffla-MAP 

A u c t o 1 - « « h = lit tt ® ffi? M fr M K ^" - T -C 

fflfi - M A P ft |gTffl« o 

AUCtol-pretreated = ltttmr®ai5^/l'-Tt-:3V^T<7) 

- MAP *i^Tffi« . 

< m ^ fz :i t ^ m-t . 



mm 



fflfi (mg/kg) 



6 



1.0 



69 



3. 0 



140 



7 



0. 3 



46 



1.0 



45 



^^HBo-fb-^tKi. mm^T^jimx'h ^^m<^mmmiz J: n mmmmcofzubiz 
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h . i CD j; 0 5: IS * ffi jjSc ft T- « . tt ft ^ ft ^ iJ'- ^ < t t 1 ^ tt * IR M . 
ffl )S; » H ^ S ft f? M lit it 30 i?) !|% a . M Jf )t m , M ;t if X 7^ T U y K V ^ 

S □ 15 ^ ffl to ffi #: ffi )5)c ft t t T {± . S ^ ^ T- ^ ffl $ ix ^ vS tt # «^ . ;t {f 

T M i X U ^ V yl- ^ (f ii> S » T ?g '14 ft m c?) ffi . ; CO i 5 ^ ffi !^ 
ffl ft!) ffl . ;t {f S Jffl ffJ is J; ^ }S ^'J . M T/ "H" » ffl , *S W M . # W J; t>" # 

^ # * t T t i . * ^ BJ (3 J; #1 JJ\ g □ K ^ ffl *I ft . ft ^iJ * /2 {i K JfiJ 

^fy*fflvi§«-^i,ffli^=5rV^J»^ t , ±lB«?g'|4B!t^^#:t^SiSJRtt«f4 (Mi. 

{tf 7 ^ >- ) CO r -fe ;u M Sr ^ ^ -r -I. 

!ijs?s*3j;tf-?L?s^s^^#-rs« ^mmmt.fz\immM<7)mhLx\±. to 

b" >- U rj - ;k , *r U X ^ U - . II ft , m \i ~ y m . M 

tatt^S^^^rtixXx/P-. Wi.{f:t^^>'®xf-;P'*«^ff^>fL-l., itLiijOffi 

mm urn mm. mtn's^m. u^m. -umm. futma iii/^^^m^^^ lx 

^flhmmm ( b" b ) . M {f * . M'&r )Va~)V . ^- y rJ - ;u . Jfi ft ^ M 
^ ;t « M * * S f L ?S * CO 41 * ^ BJ <7) 'ft ft ^ flf ^ « ^ ?S S -lir ;t t CO 35i- ^ {f 

FJf a J; 0 . * * CO -ft ft {± S t , M i. {i" y -7 - -7 h y -y ;7 X , y *r y - 
A 2i t^- m /Jn « CO i 5 =5: 1* & tt * ;t i± S e<i [^a tt y ^s- y - X 7^ A so tfi ffi a 
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d (7) J; a ^ II !f% 45 O vS fi!c »|J {i . mO) ^£ m Mi)^ n ^ ft ^ J: 0 t 

S: (± . :^ T ^^ij S * # IS L f* f - . L T B * ^0 i*!) ISS * E T ft # 
^0 W Br J; 0 , § <g ?^ S f I. ^ i: T- S ■!> , 
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INTERNATIONAI- SEARCH REPORT 



latemftdonal AppUc^on No. 
PCTAJS96/02971 



A. CLASSIFICATION OF SUBJECT MATTEa 

IPCf e> ; ca7D 239/70; A6 IK 31 /305 
US CL :544r262i 514/258 
According to Intemaljonai I^^eiil ClassUicadon (IPC) or ta boCli 



HBtkmal claMifjoatioii mad WC 



B . FIELDS SEARCHED 



Mbiimviti documnttatioa seaictied (ofauiificatien aystem foUowcd by ctanrifictfkin a^nilKdi) 
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DoDumcDtalion Acucbcd other than jniniimiai documentation to esctent Ihftl 4ueh dACununlK included lA the fidda acaiclwd 



Electronic data base otin&ultfid during the intcniBtional searcb (name of data 
CAS ONUNE 



base mdf wbsrc pnvihsaMe, aeaEGfa teiin» uwd) 



C. IKVCLMENTS CONSIDERED TO BE RELEVANT 



Citation of documcat> with in<iication, where appropriate, of the jn&l&rar^ pjusagce 



Relevant to claka No. 



US, A, 3,211,731 (SCHMIDT ET AL.) 1 2 October 1965, see 
entire document. 

US, A, 3,165,520 (SCHMIDT ET AL,) 12 January 1965, see 
entire document, 

US, A, 3,732.225 {BREUER ET AL.| 08 May 1 973, see entire 
document, 

US, A, 3,350,397 (BURCH) 31 October 1967, see entire 
docment, 

US, A, 3.211,732 (SCHMIDT ET AL-1 12 October 1965, see 
entire document. 

US, A, 3,847,908 (BREUER ETALJ 12 November 1974, see 
entire document. 
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the priority date cliiinai 
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